The chemist’s toolkit 1 Quantities and units
The result of a measurement is a physical quantity that is
reported as a numerical multiple of a unit:
physical quantity = numerical value × unit

It follows that units may be treated like algebraic quantities and may be multiplied, divided, and cancelled. Thus,
the expression (physical quantity)/unit is the numerical
value (a dimensionless quantity) of the measurement in the
specified units. For instance, the mass m of an object could
be reported as m = 2.5 kg or m/kg = 2.5. In this instance the
unit of mass is 1 kg, but it is common to refer to the unit
simply as kg (and likewise for other units). See Table A.1 in
the Resource section of the text for a list of units.
Although it is good practice to use only SI units, there will
be occasions where accepted practice is so deeply rooted that
physical quantities are expressed using other, non-SI units.
By international convention, all physical quantities are represented by oblique (sloping) letters (for instance, m for mass);
units are given in roman (upright) letters (for instance m for
metre).
Units may be modified by a prefix that denotes a factor
of a power of 10. Among the most common SI prefixes are

those listed in Table A.2 in the Resource section. Examples
of the use of these prefixes are:
1 nm = 10−9 m    1 ps = 10−12 s  1 µmol = 10−6 mol

Powers of units apply to the prefix as well as the unit
they modify. For example, 1 cm3 = 1 (cm)3, and (10−2 m)3
= 10−6 m3. Note that 1 cm3 does not mean 1 c(m3). When
carrying out numerical calculations, it is usually safest to
write out the numerical value of an observable in scientific
notation (as n.nnn × 10n).
There are seven SI base units, which are listed in Table
A.3 in the Resource section. All other physical quantities may be expressed as combinations of these base
units. Molar concentration (more formally, but very rarely,
amount of substance concentration) for example, which is
an amount of substance divided by the volume it occupies,
can be expressed using the derived units of mol dm−3 as
a combination of the base units for amount of substance
and length. A number of these derived combinations of
units have special names and symbols. For example, force
is reported in the derived unit newton, 1 N = 1 kg m s−2 (see
Table A.4 in the Resource section of the text ).

